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KAISER-HILL RESPONSE TO FINAL PUNCH LIST ITEMS FOR SURFACE WATER AND 
WETLANDS - GAC-108-05 

Ref: Charles A. Dan, Jr. Itr. (00555) to Gregg Crockett, Final Punch List Items for 
Surface Water and Wetlands, September 19, 2005 

Please find enclosed Kaiser-Hill Company's responses to the Final Punch List Items for Surface 
Water and Wetlands, consistent with Section 7.6 of the Omnibus Agreement. In accordance with 
the Omnibus Agreement, each of the issues identified in the subject letter has been addressed, as 
indicated. Enclosed with this transmittal are also included: 

1. Pond C-2 engineering as built drawings, 
2. Pond Operations and Maintenance (OBM) Manual, which is for the A, B and C series 

ponds, and 
3. Modified Pond 8-5 engineering as built drawings reflecting the work that was 

completed (other B-5 drawings remain unchanged). 
! 
i Additionally, submittal of the C-2 engineering analysis completes the requirements of Section 4.4 
! of the Omnibus Agreement. Please contact David Shelton at 303-966-9877 if you have any 
: questions or you need additional information. 

Si erely, 
AUTHORIZED 

Date CLASSIFIER L$iqCW Director of Administration and 

Chief Financial Officer 

DCS:plh 

As Stated 

IN REPLY TO RFP CC 
NO: 
NIA 

ACTION ITEM STATUS ' PARTIAUOPEN Enclosures 

CLOSED 

cc: LTR APPROVALS 
Frazer Lockhart - DOE, RFPO 

ORlG & TYPIST John Rampe - DOE, RFPO 
INITIALS 
DCSIplh 

Qevmon 09/04 
Kaiser-Hill Company. LLC 
Rocky Flats Environmental Technology Site, 12101 Airport Way, Unit B, Bmmfield. CO 80021-2583t303-966-7OoO 

SW-A-005169 \ 



Attachment 

Responses to Final Punch List Items for Surface Water and Wetlands 
GAC- 108-05 

Responses to Final Punch List Items for Surface Water and Wetlands 

(Letter # FWCPM:JJR:05-00555) 

~ : 

Complete outlet work reconstruction at Pond C-2. Provide documptation of completion to RFPO, 
including as-built drawings and recommended operation and maintenance procedures. 

The upstream outlet gate was success!idly replaced on September 13, 2005 and passed hydrostatic 
testing on September 14,2005. Attached are the as-built drawings, and the commensurate 
operation and maintenance (O&M) manual. The O&M manual provided is f0.r the p o d s  in all the 
drainages. 

Complete outlet work repairs at Pond B-5. Provide documentation of completion to RFPO, 
including as-built drawings and recommended operation and maintenance procedures. 

The upstream gate valve was replaced on August 25,2005. Please find attached the as-built 
drawings for the repairs done on Pond R-5. Only pages 7, 8. aiid 10 were modified from the 
onginals. 

Complete dam maintenance items identified in the August 10,2005, inspection by the Federal 
Energy Regulatory Commission (FERC), as documented in the FERC letter dated August 23,2005. 

The dam maintenance item idenhtied by PEKC was for herbicide control of the upsaeam sides of 
the dams. This work was accomplished on September 19,2005 using brand name herbicide 
RODEO. 

Provide documentation to RFPO that the pond outlet works and bypasses are operable, consistent 
with Attachment A 4  of the Omnibus Agreement. 

All valves associated with pond outlet works and bypasses, consistent with Attachment 4 of the 
Omnibus Agreement, have been cycled and verified operable %<thin the past 12 months. Cycling 
of these valves is consistent with the State of Colorado Division of Water Resources requirements. 

Perform final grading and culvert removal at the juncture of Functional Channel (FC) 1 and North 
Walnut Creek to minimize future erosion and maximize (to the extent practicable) wetland growth 
in the area.* 

Kaiser-Hill completed this effort on September 23,2005. 

Cut back steep slopes noted between B371 and former B771, and fill in borrow area noted between 
B37 1 and former B77 1 near south bank of North Walnut Creek.* 

This will be done and reviewed for acceptance during closure of Sector 5A. 
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Attachment 

Responses to Final Punch List Items for Surface Water and Wetlands 
GAC-108-05 

Responses to Final Punch List Items for Surface Water and Wetlands (continued) 

(Letter ## RFCPM:JJR:05-00555) 

7) Repair/ re-grade areas of gullying on south bank of No& Walnut Creek west of surface water 
monitoring station SW093.* 

' lhs  has been dvile and accepted during closure of Sector 2B. 

Modify the area at the manhole that accesses the collection sump.at the Mound treatment system to 
assure access and prevent the manhole cover from being in a closed depression.* 

This Ins been done and accepted during closure of Sector 6A. 

Repair gullies on southeast side of rip-rapped portion of FC 5 ,  and place erosion controls as needed 
per Site erosion control procedures.* 

This has been done and accepted during closure of Sector 6B. 

10) Remove/disable (as appropriate) storm drain along Central Avenue, and remove associated utilities 
such as gas line.* 

This has been done and accepted during closure of Sector 10D on September 20,2005. 

11) Perform an additional sampling of Wells 20205,20505 and 20705 for total and filtered plutonium 
and americium (assuming wells have water sufficient for sampling). 

Sanipling conducted on Scptember 7,2005. Results reviewed by RFPO on September 28, 2005. 

12) Perform a sampling of SW056 for VOC content of the seep water. 

Sampling was conducted on August 30,2005, and complete results received on September 13, 
2005. Results reviewed with RFPO on September 14,2005. 

Items marked * may be verified through the sector closure activities that will be performed by RFPO. Items 
relating to the adequacy of re-vegetation will also be closed by RFPO through the sector closure process for 
those sectors not already closed and approved by RFPO. 

L 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY S I T E  
WATER DIVISION 1, FORMER WATER DISTRICT 2 

C-2  DAM OUTLET MO%>IFI[CAT~%ONS 
. DRAWING INDEX 

DRAWING NO. ' DRAWING TITLE 

5 1 4 2 0 - 0 0 5 1  TITLE SHEET AND DRAWING INDEX 
5 1 4 2 0 - 0 0 5 2  SITE MAP, ABBREVIATIONS, AND CONSTRUCTION ACCESS 
5 1 4 2 0 - 0 0 5 3  GENERAL SITE PLAN 
5 1 4 2 0 - 0 0 5 4  DETAILS 
5 1 4 2 0 - 0 0 5 5  STRUCTURAL PLANS AND DETAILS 
5 1 4 2 0 - 0 0 5 6  RESERVOIR AND OUTLET WORKS TABLES AND CURVES 

RECORD DRAWINGS 
RBvisbnsLhwnBy CSCHNEE D& SEPT2005 
THESE RECORD DRAWNOS HAM BEEN PREPARED. IN PART, ON 
THE BASlS OF INFORMATION COMplLED BY OTHERS. THEY ARE 

MPE OF COMPONENT NOR MANNER OF CONSTRUCTION. THE 
ENGINEER WILL NOT BE RESPONSIBLE FOR ANY ERRORS OR 

NOT INTENDED TO REPRESENT IN DETAIL THE D(ACI LocAnoN. 

CH2MHlLL 

CERTIFICATION 

I hereby certify that these plans for the construction of 
C-2 Dam Outlet. Modifications were prepared under my direct 
Supervision for the owner thereof. 

James R. Schneider. P.E. No. 25293 Date 

AS-CONSTRUCTED CERTIFICATION 

These plans represent the AS-CONSTRUCTED conditions of the 
c-2 Dam Outlet Modifications to the best of my knowledge and 
judgement. bosed in part on information furnished by others as 
of the-day ,of . ---- 

Dote 

, ___- Approved on the-day of 

Depuly 
Stale Engineer by 

State Enaineers Office Number: DAMID: 025628 
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OPERATION AND MAINTENANCE 
INSTRUCTIONS 

FOR 
ROCKY PLATS SURFACE WATER CONTROL PROJECT 

. .  . 

. .  . .  .. - INTRODUCTION. ' ' 

The Operation and Maintenance Instructions for the Surface Water Control Project have been prepared to 
provide the information.and data needed by operating personnel for the operation of the project works. 
This 0 &' M Manual consists of the project works, instructions for normal operations, procedures to be 
followed in the event of abnormal operation, and inspection and maintenance instructions. Included are 
an Operation Log, Monthly Observation Report, Piezometer Field Sheet, Flume Ratings, an Inspection 
and Maintenance Schedule, a List of References, and Capacity Charts . The Operation Log or a log book 
is a suggestbd form for keeping records of' routine operation of the.dams and reservoirs; the Inspection 

'-frequency and procedures; the list of References gives dam drawing numbers and Gtles, engineering 
report titles, and the names of General Contractors, subcontractors, and materials and equipment 
suppliers for various Surface Water Projects. The outlet works rating curves are contained within the 
referenced drawing series 'where'data is available and .applicable. The reservoir areas and capacities at 
various reservoir levelsare shown on the Capacity Charts herein. 

These instructions do not. contain information on 'major -repairs! Operating . .. 'personnel at Rocky Flats 

should not be expected ' to correct '. problems ' that cannot be corrected. 'by following the operating 
procedures, or by -normal maintenance functions, such as lubrication' . .  and' regular adjustments. Skilled- . 

personnel will be needed to. make monthly observations, to perform more extensive maintenance work, 
and to make necessary repairs. Manufacturers should be contacted for instructions on equipment repair 
work. 

In 1983 signs of distress were noted in Dam 8-5. Modifications to this manual were made in 1984 to 

. .  

. . ' 

. . . -. . . . . Maintenance Schedule is a"summry.of the recommended qbservation., .inspec$wi andmaintenance .-.-.--3-P...:- :., 

- . . -  

. .- 

. .  . .  . .  . . . . . .  : ,  , 
. .  

. ,  
. .  . .: . 

. 

. .  . .  

incorporate repairs and. changes in operation procedures. . .  . . .  

'In late 1995. . .  arid eaily-l996;.'engineering:dsigns'for . the upgrading- , .  of ..the .reservoir outlet woiks in the. 
.. . .  . . 

'existing A 4  and. B-5. An.opera$on add 'maintenance'mmtlal ;to supelement the August . . 1984.Operatioh&L------: . .  

and Maintenance 1nstructions.for Flats . .  Surface Water ." Control"Proj&tS . . .  '(Dains'afid-Reservoirs) was- ' - -  . ~. ' 

prepared. The ,supplement . .  is incorporated h t o  this update to .the manual. '.. The A-4 Dam outlet ' .  - '  ).!-. ' -.. 

modifications construction were completed in 1996. .The, 6-5 outlet modifications were completed in 
1998. An alternate design and modifications to the C-2 outlet were made in 2005 and further 
modifications to 6-5 were also made at that time. This manual is to reflect as-constructed conditions and 
to include manufacturer's operation and maintenance instructions for these modifications as well. 

. I  

. .  



OPERATIONS AND MAINTENANCE INSTRUCTIONS 
FOR ROCKY FLATS DAMS AND RESERVOIRS 

DESCRIPTION AND PURPOSE - 
The Rocky Flats Surface Water Control Projects consist of twelve earthfill dams and appurtenant 
spillways, - -  two concrete and rockfill diversion dams, and about four miles of canals. The various features 
of the project are located outside of the (former) Industrial Area (IA) of the Rocky Flats Environmental 

Technology Site (RFETS), and access is from roads from the west of the site as shown on dam location 
and access roads map in the Appendices. 
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- - . __.-_ - -  

. . .  .. .- . . . . .  , _ "  

The purpose of the project is to collect runoff originating west of the plant and divert the flow around the 
piant site; and to collect runoff from the former IA and store it or safely route it through the siie. 

Storrnwater Feature Function 

: ,A4  .Dam ..-: .-.:, .... :,. .................... :.,, . . . . .  -. ....... Stores'or-passes.the:.100-year plant runoff in:North Walnut ......... : 
. -  

Creek and passes' greater flows. During normal operation' - . .  

TABLE 1 - MAJOR STORMWATER FEATURES AND FUNCTIONS 

- 
8-5 Dam 

- 

C-2 Dam 

Landfill Dam 

A-3 D m  

water is retained, sampled, and discharged when water 
quality standard are met. 

Stores or passes the 100-year plant runoff in South Walnut 
Creek and passes greater flows. During normal operation 
water is retained, sampled, and discharged when water 

- 

I- quality standard are met. - _  

Stores or passes the 100-year plant runoff in Woman Creek 
area and passes greater flows. During normal operation 
water is retained, sampled, and discharged when water 
quality standard are met. 

Stores or passes the 1 OO-year event (runoff and seepage 
from the Sanitary Landfill). 

Routes North Walnut Creek flows into A-4 and provides 
. . . .  . . . . . . .  . . . .  

. . . .  . . . .  . . .  , 

A-1, A-2, si1 1.8-2, and 6-3. Dams 
' 

. .  . .  . .  - ' 

..... * additional st0rage.m . .. capacity. .. . . ... .... .!. .. .. - - - - __  - - - - 
. . .  - .. -. ... - .~ - -. - _ _  - - . .  ._ . . . . . .  

Provide a small%mourit 6f emergency capacity and provide 
wetlands habitat: No avaitable -data'indicates that'these dams 

. .  

B-4 and C-1 Dam 

North Walnut Creek Diversion Structure 

were designed to store or pass any specific storm events. 

Flow through structures that provide some flow attenuation 
and settlement. No available data indicates that these dams 
were designed to store or pass any specific storm events. 

Intercepts flow from North Walnut Creek and delivers water to 
any of the A series dams. 

. .  p.. ... _. "-.--.; . 

c 
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Intercepts flows in the'McKay Bypass Canal and delivers 
water downstream of Broomfield Diversion Structure. 

bverts 100-year.flowfrom -W&ari ,.Creek.@rough headworks, 
into Woman Creek Bypass Ca6al. Passes larger flows. 

Bypasses. 1 OO-yeai flow' fiom Woman Creek Diversion Dam 
around the C-2.dam. . 

Intercepts 1 OO-.year runoff from the southern portion of the 
Rocky Flats Plant and delivers water.to C-2 dam. 

...... . -  

. . . . . . .  

~~ 

South Walnut Creek Diversion Structure 

--... 

West Interceptor Canal 

Walnut Creek Diversion Dam 

McKay Bypass Canal 

McKay Bypass Pipeline (operated and 
maintained by the City of Broomfield). 

Woman Creek Diversion Dam 

Woman Creek Bypass Canal 

South Interceptor Ditch 

ODeratina Personnel ..-- 

Intercepts flow from South Walnut Creek and delivers water 
to either B-1 or 8-4. 

~~ ~ 

Intercepts 100-year runoff froF west of Industrial Area and 
delivers water to Walnut Creek Diversion Dam. 

Diverts 1 OO-year flow from Walnut Creek and West 
Interceptor Canal through headworksinto McKay Bypass 
Canal. Passes larger flows. 

Bypasses 1 OO-year f!ow from Walnut Creek Diversion Dam 
around the A-4 and B-5 dams. i 

Operating personnel will operate the outlet works valves and pumps as required to make necessary water 
releases and transfers. The operators should keep a log book or sheets of outlet works valve positions or . 
pump settings, dates and times when changes are made, reservoir levels, flume flow measurements and 
other operating and repair data. A suggested Operations Log form is included in the Appendices of this 

. manual. 

DESCRIPTION 
. .  . . . . . . . . .  r .  . . . .  . . . . . . . .  . . . .  .. . I  . . .  . -  

. . . .  . . .  
: . . . . a .  

. . . . .  . . . .  -... . .  - 
. .  .;., ... - . Dams and Reservoirs . . . . . . .  I..? . . . . . .  

ymater@- . . . . . .  . .  

obtained. from required spillway excavation or borrow areas;. ..Located ,at .the center of the&undation .- .... -of - . . . . .  . .  : 

. _  

. Dams A-4, B-5, and C-2's homogenous embankments a 

each dam is a cutoff. trench extending to claystorie bedrock.for the.length'-of the structure. The 2 1E:l 
(horizontal to vertical) downstream slopes of the dams are covered with 1 foot of seeded topsoil, while the 
upstream 2:l slopes have 18 inches of riprap slope protection underlain by 9 inches of bedding material, 
except for Dam 8-5 as discussed below. The upstream riprap slope protection on A-4 dam extends'down 
to the berm, and below the berm the slope is protected by seeded topsoil. However, C-2 dam has no 
upstream berm and the riprap extends to original.ground. The 20-foot wide crest of each dam is surfaced 
with 4 inches of selected roadway surfacing material. 
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Dam 8-5, as modified in 1984, has an upstream slope of 2 1/2:1 from the crest to mid-height covered with 
at least 12 inches of riprap bedding and 18 inches of riprap, and a 5:l slope from mid-height to the toe 
with no protective covering. Modifications to the outlet in 1998 installed a 8 foot wide berm covered with 
riprap running irp the central portion of the dam . _. at - 3.6:l feet per feet under the valve stem for support. 
Upstream of the dam ,a sand and perforated pipe drain beg was installed to filter remaining sediment and 
to provide a means to drain the reservoir below the elevated inlet. - 

The purpose of the A-4, B-5, and C-2 Dams is to detain surface water originating on the site until it is , 
determined that the impounded water is free of contamination, and to permit treatment of the water if any 
contamination is detected. These dams were designed for flood detention, and not for permanent water 
storage. Flood storage should be released as soon asjxactical to provide storage for a subsequent flood 
event. Rocky Flats operating personnel will issue instructions governing testing and releasing of 

floodwaters. The reservoirs formed by Dam's A-4, 8-5, and C-2 are designed to hold in excess of the 

- 
1.- 

. . . . . . , . .i.----.. :. . .  ru.noff produced by a .- 1 OO-year -I....-:.. . . .  precipitation - .,.. . .~ .-,- event.' ~ __-__-___ . .__._,_ ...,,.,, -.-...,-.. i,, ,, -.- . .  _ _ i _ _ -  .- .. .: . . .  . ... . . . . . . . . 
I '. 

- .  

The Landfill Dam was built in 1974 as part of renovations to the sanitary landfill. The Landfill.Dam-was . 
' .  

keyed to bedrock and was constructed as a zoned dam'from site soils, with semipervious clayey or silty 
: sand and gravel outer shells and a relatively impervious.clay core. The upstream slope of the dam was 

. . constructed at a 3:l slope and the downstream at'a 2 5 1  slope. The normal maximum water surface 
elevatien, as indicated on the design'drawhgs, was expected . . .  to be at the spillway. 

The . .  A-3 Dam was built in 1.974. The A-3 Dam was:Cteyed to bedrock-and was constructed as a zoned 
dam from 'site soils, with semipervious sandy gravelly outer shells and a relatively impenn'Qus clay core. 
.Dam A-3 was also equipped with a internal drain. The upstream slope of the dam was constructed at a 
3:l 'slope and the downstream at a 2.51 slope. The A-3 Dam does..tlave feature$ consistent with those 
designed for long term storage. 

. -  
, .  .. . 

. .  

. .  . - - .  . .  . .  . 

. \  

v:.: 

.. 

The. A-I, B-1, 8-2, 8-3, B-4, and C-1 Dams were built in' the' 1950's and 1960's as small, poorly 
compacted, earthen dikes. As part of a project to increase water retention capabilities, the dams were 
enhanced and enlarged in 1972 and new Dam A-2 was built. The dams were built from clayey site soils. 

. . . . The enlarged dams, with the.exception of Dam A-1, were equipped with internal'drains. Dam A-2 was 

keyed'.int6. skble soil, and was . .  constructed . . .. . as ..:. a . zoned' . . . ~ 
dam, . . . with.semiijei'viouS'san~rdla~-6LReTSh~Hs. .... -. - .- -: ..?. '.-. r. , - 

and a relatively. imperyious clay core. Upstream, :slopes at all 'dams ' we 
downstream slopes at-2.5:l,..except A-2 which was designed at 2:l. These dams ... were designed with 
features consistent with standard design for long-term water retention,. as .described above'; Historicallk, 
these dams have performed acceptably during. reservoir elevation conditions up to their spillways. 

I 

.. . 
. .  

-. .., _ _ _ _ _ _ _ _ _ _ .  . 

*':'-------- . . . ,. 

signed at-. 2:1,. and ' . .. . . .  ' 

. . . .  . 
. .  . . . .  

.. ._ . - - . .  . 

. . . .  . .. . . 
. .  . ' 

In 1991, the 6-1 Dam downstream slope was flattened from a 1.51 to a 2:l slope and clean, free draining 
gravel installed in the toe with a riprap covering to protect against further erosion from B-2 tailwaters. In 
1995, sandrock filter blankets were installed at the downstream toe of the 8-2 and B-4 Dam's to control 

. 



I 
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. :- 

seepage. Sediment removal operations in 8-2 and 8-3 in 2005 may have at least partially modified or 
damaged toe drains at 8-1 and 8-2. 

Modifications . .  to the C-1 Dam structure were completed in 2005, which included removal of the existing 
outlet structure and filling. the. existing..spiilway, and installing a new grouted boulder discharge channel 

. with a stop log structure to regulate the water level and malntain water within the reservoir.' f h e  same ' 

type of modification' has been designed for A-1, A-2, 6-1, 6-2,. 8-3, and 6-4 but had not been. 
implemented at the time of this writing. Reservoir data, including capacities, elevations, and other 
pertinent data are shown in the Appendices. 

Spillways 
:The 'A-4,'B-5, and C-2 emergency spillways. are ungated, open-channel, earth-lined structures with. 3:l 
side slopes. The bottom widths of the spillways are 150 feet, 80 feet, and 250 feet, respectively, for A-4, 

' 

. . .  .. . .  ' . ' ' 

. - 
. .  

. ,___ . 

, 6-5 and C-2 dams. Each spillway was overexcavated by 9 to 12 inches and topsoil was replaced and 
i ..\. .r.l ~ . . . ' .  seeded. All- three ,spillway -channels have -a long, -flat. .section to. minimize .erosion.. In :each .spillway ... . ._._, ~ .. .. . I : '""".' 

. .  channel, the flat sect&, has claystone bedrock underlying'the topsoil for the most part. The . .  spillways are 

designed to handle floods in excess of the 100-year event for pre site reconfiguration conditions.. Runoff' , . 

from a pre site reconfiguration Probable Maximum Precipitation or Thunderstorm event will be safely 
. passed through these spillways. Although this would be a rare event, it is nofconsidered to be an unusual 
condition. 

.,., The Landfill-Dam emergency spillway is an ungated concrete box culvert and openchannel, earth-lined ' ' . 

structure with 2:l side slopes and bottom width of 10 feet. The spillway is topsoiled and seeded;- The . ,. ' .: 

spillway is capable of handling flows from the 100-year event for pre site reconfiguration conditions. 

The A-3 Dam emergency spillway is an ungated, open-channel, earth-lined structure with 3:l side slopes. 
The spillway is armored with riprap and bedding, and has a cutoff wall at the downstream edge-of the 
dam crest. The spillway is capable of handling'flows from the 50-year event for pre site reconfiguration 
conditions. 

- 
. 

. .  

. .  . .  
. . . . _. . 

. . .  
. . ... 

. .  
. .  . . 

. . .  

The A-1, A-2, B-1, 8-2, and 8-3 emergency spillways are ungated, open-channel, earth-lined structures ' 

- .. . .- capable of routing the pre site reconfigurationanditions 50-year storm in the case. of A-1; and A-2;and. 
, . ;  - .  __.. ,  .. - ..... , 

. ' the 1 O@yeat in the case' of and 6-3; ' Due to modifications tome B-1 and 8-2' spilhrjay dufing '.sdiment . : E-:. .I ' 
. - - - . - - . . . . - . . . . 

removal operations in 2005, the spillway capacities are unknown for 'I6 
Dams are 'equipped with.service spillways consisting of corrugated metal pipe.s. with. ungated, concrete 
inlets that operate at a elevation and capacity lower than the emergency spillway 'elevation. The B-4 Dam 
spillway serves as the emergency and service spillway, as well.as outlet structure, and consists of a 
concrete' box culvert and concrete chute with a flip bucket energy dissipation structure that is capable of 
routing the 50-year event. The 6-1 Dam service spillway was inadvertently grouted partially full during 
efforts to line the conduit with a plastic pipe, and was subsequently grouted full to render it totally 
inoperable. 

dams'. 'The' A-2;WZ:and' 6 
... . 
. . .  . . .. .. 

I 
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Outlet Works 
Under the A-4, 8-5, and C-2 Dams is an 18-inch prestressed concrete cylinder pipe which serves as an 
outlet. The pipe is resting on a poured concrete cradle. An inlet.structure with trashrack connects to the 
18-inch prestressed concrete cylinder pipe. Each outlet conduit has six concrete cutoff collars spaced at 
20-foot intervals. Near the downstream end of the conduit, an 18-inch medium pressure gate valve is 
installed. The original outlet valve, a gate valve, is buried 4 feet underground near the outlet structure. 
The valve is covered with a valve box that has a locking device ortthe cover. Within a few feet of the box 
is a section of galvanized pipe embedded vertically in the grgund to provide a holder for the valve wrench. 
A butterfly valve is bolted on the outlet end of each outlet pipe. These valves are left (locked where 
possible) open and Should only to be used as emergency backup valves. The energy developed by water 
flowing through the sloped outlet pipe is dissipated is a concrete impact-type stilling basin. A concrete 
Parshall flow-measuring flume with a galvanized steel liner is installed below the impact-type outlet 
structure. The gauge house contains flow monitoring and measuring equipment, while a separate shed 
houses water quality monitoring equipment. Inlet and outlet channels have a maximum side slope of 3:l 

September 27,2UU5 
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. 

.................. . . . . . . . . . . . .  . . . . . . . . . . . . . .  .... ̂ -'.--.--C-.."R-.~-: -_-.__. . .  . . . . . . .  
. <  . . . . .  . . . . .  . .  . .  

.._.. - .-. .._..._..._.-..I_..._-IC.._.. -,,.. . .  - 
. .  

and are topsoiled and seeded. 
- 

The primary purpose of the outlet modifications performed in the 1990's and 2005 at A-4, 8-5, and C-2 
was to provide up_stream control gates at each dam. Secondly, in conjunction with the upstream outlet 
control, an inlet control structure was provided at a raised elevation to provide controlled detention 
operation for water quality management. A low-lwel valve was provided to drain thejeservoir below the 
inlet control structure at A-4, while an existing 6-inch diameter pipe with a gate valve connected to the 
inlet structure on Dam 8-5 to permit shutoff of the drain system was left in place with modification to the 
drain to add a standpipe with an intake above the reservoir bottom. C-2 has no low level valve. 

The control gate for the inlets at A-4, B-5, and C-2 are slide gates. The face of the gates are specially 
machined to reduce seepage to a negligible amount (100 to 200 gallons per day). In addition, the 6-inch 
drain gate valve at B-5 experiences minor leakage. The slide gate operating stems at A-4 and B-5 are 
located within a synthetic oil-filled encasement pipe. The C-2 gate is hydraulically actuated and also uses 
a synthetic oil of a different type. See the References section for the name and supplier of the synthetic 
oils. Oil should be checked as part of a regular maintenance schedule. 

- 

.- 

. .  . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . .  . . . . .  . _ _  .~ . . .  _ .  

B-5 can alternatively be -transferred to A-4 through;'.% i+ni.bijmp. . . . . .  . . . . . . . . . . . . .  lintj.'to&tei at the .side..of the . . . ' . 
. . . . . .  . . . . . . . . . .  : - - .  . .  -- 

I.. . -. . ..._-,.. . . .  ._ .:. .. - - . - . __._ . .  

. . . . . . .  _ .  . . . .  spillway. Two flat areas are located in the reservoir .basin :at the spi!!way-whi&are. . . . .  . -  ...... . -  _ .  p s p .  . . . . . . . . . . . . . . . .  stations. 
. . . . . . . . .  . .  

. . -  . . . .  . . . .  . .  . .  

The Landfill Dam outlet consists of a controlled 10.w level outlet consisting of a lo" diameter ductile iron-. 
pipe with a butterfly valve installed on the upstream end and gate valve on, the downstream end. The 

inlet is a concrete structure with trashrack. Eight concrete cutoff collars are located along the pipe. 
Normal operations inthe past have consisted of pumping water from the Landfill Dam to North Walnut . 

Creek, however, this capability has been removed. The energy developed by water flowing through the 
sloped outlet pipe is dissipated is a concrete impact-type stilling basin. 

. ':.' 

. . . .  
. '  
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The A-3 Dam has a controlled low level outlet consisting of a 16" diameter ductile iron pipe that necks 
down to a 1 2  diameter pipe with a gate valve and a butterfly valve on the downstream end. The inlet is a 
concrete structure with trashrack that rests on the bottom of the reservoir. The energy developed by water 
flowing through the sloped outlet pipe is dissipated is a concrete impact-type stilling basin. A conccete 
Parshall flow-measuring flume with a galvanized steel liner is installed below the impact-type outlet 

- 
.* 

structure. - 
.... : 

The A-1 Dam outlet structure, a 48 .inch corrugated. metal pipe, is grouted shut and inoperable. The 
upstream gate of the A-2 Dam outlet, a 10 inch ductile iron pipe, has been dismantled and a grout plug 
installed in the pipe, and is inoperable. The 8-1 dam outlet, a 10' ductile iron pipe with valve, is grouted 
shut from the downstream end to the valve. The 8-2 Dam outlet is a 10 inch diameter ductile iron pipe.' 
plugged with grout on the upstream end and with a valve that is not known to be operable. Normal 
operation for 8-2 consists of pumping the reservoir through a underground transfer line that runs from B-2 

elves as the'service spillway. *'The concrete 
spillway previously described serves as the outlet for the 8-4 dam. The C-1 Dam's 48 inch corrugated 
metal pipe outlet has been removed and replaced with a channel with a stop log structure to enable water 
to be stored in the reservoir. The configuration has been designed so that the stop log structure . . .  can be 

. removed in the future.and the dam, function as -a fully breached structure. The same designs, which 
. ' -  would 'also include removal of existing outlet structures, have been completed .for the A-1 , A-2, 8-1, 8-2, 

. C  

to A-2. ' The 8-3 dam outlet is an operational gated 10 inch ductile iron pipe with a 2.5 foot riser on the . .  
. . . . . . . . . .  . . . .  .......... . . . . . . . . . . . . .  . ,  .:- ,. *. ,.r.*. . . . . . . .  . . . . . . . .  . . .  . .  . .  

exits into the 48 inch corrugated 
- 

- 

. .  
. .  8-3, and 8-4 Dams, but have not been implemented at this time. . .  

. . .  . .  
. , . . ,  . . . .  . .  - ..- 

Diversion Structures 
The North and South Walnut Creek Diversion Structures are concrete walls built across the creeks that. 
route flows through a 24 inch corrugated metal pipe into the furthermost upstream dam in the series (A-1 
and B-l), or through a 42 inch corrugated metal pipeline running on the south side of the A series dams 
on North Walnut Creek, or a 48 inch corrugated metal pipeline running on the south side of the B series 
dams on South Walnut Creek, to route the flows to a further downstream dam. The North Walnut Creek 
pipeline has valved diversion boxes that allow flow to be routed into A-2 via the A-1 outlet channel, into A- 

3 just downstream of A-2, and into A-4 through the A-3 spillway. The South Walnut Creek pipeline has no 
such boxes and will only route flows into 8-4 just downstream of 8-3. The North Walnut Creek Diversion 
-Structure-has dcapaci 'of approximately..W cfs before.ovbrtoppirig 6nd'flowing into A-l., which was less ' . 
than the 2-year ire site recoofiguration storm event peak flows, while-the South WalntXCree& Diversion 
structure has a.capacity of approximately . . . .  160 cfs before overtopping and flowing into. B-1 , .which . . . . .  was 
adequate for a pie site reconfiguration 1'Wyear storm event. 

. 

. . . . . . .  . . . . .  .. .. ' ........ ..... C - c - r . .  -.-:~*..--.~,.~~.-.:~.-.-*-.-. .................... ..(._I . .  : 
. . .  . .  . . . . .  . , . . . .  

. .  . .  .. -. - .  . . . . .  .- . . . . . . . . .  . -  . . 

I - 

Diversion Dams 
The diversion dams are constructed with a cutoff wall of caulked interlocking steel sheet piles. The top of 
the steel cutoff wall is embedded into .a 24-inch square concrete cap for the length of the structure. The 
steel piling extends approximately 15 feet below the concrete cap at Walnut Creek Diversion Dam. The 
Woman Creek Diversion Dam steel piling wall extends approximately 8 to 14 feet below the concrete cap 

. 
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and is embedded 12 to 18 inches into claystone bedrock for the length of the structure. The 2:l upstream 
slope has 36 inches of riprap slope protection underlain by 12 inches of bedding material. Upstream of 
this riprap is a ponding area protected by 6 inches of seeded topsoil. The 3:l downstream slope has 48 
inches of riprap slope protection underlain by 12 inches of bedding material. The headwork, of Wdnut 
Creek Diversion Dam and Woman Creek Diversion Dam consist of three and seven, respectively, 60-inch 
corrugated metal pipes with cutoff collars. 

The purpose of the diversion dams is to divert the 1 OO-year flood run, originating west of the plant through 
the headworks into a canal passing the flow around the former IA. Larger amounts of runoff in excess of 
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- 
the 1 OO-year flood will overflow the dam crest. -. 

~ 

Maximum Maximum 
Normal Water, Normal Flow 

Canal Length (feet) Total Drop (feet) Depth (feet) (cfs) 

West Interceptor Canal 784 0.1 6 3.85 91 

McKay Bypass Canal 10,500 260.05 5.82 368 

Woman Creek Bypass Canal 2,005 31.36 8.14 1,032 - 



South Interceptor Canal a, 6,355 

OPERATING INSTRUCTIONS - 

The Operating Instructions are intended to cover all Krmal operating functions of the Surface Water 
Control Project. Instructions for norcal operation are limited to the outlet works valves of the dams 
because of the inherent automatic operations of the remainder of the project. Floods in excess of the pre 
site reconfiguration 1 OO-year event up to the PMF will pass safely over the emergency spillways .at the A- 

.- 4, B-5, and C-2 Dams, and lesser storms in the remainder of the dams as indicated under “Soillwavs“. 
Should emergency spillway flows occur, the flow over the spillway should be observed until such flow 
stops. After cessation of the flow, the spillway should be inspected for damage and repairs made as 
discussed under ”INSPECTION AND MAINTENANCE INSTRUCTIONS” below. There is no need to 
operate the outlet works valves during spillway operation. Operating personnel should not attempt to 

. repair malfunctioning mechanical equipment. Such repairs requirelhe services of skilled personnel. 

195.37 5.61 . 327 

- 
Reservoirs 

The water storage elevation should generally be maintained between 1D and 50 percent of reservoir 
capacity on each dam. This water level should typically be exceeded only for storm containment for short 
time intervals. The water levels in the reservoirs should not be drawn-down faster than a rate of 1 foot per 
day except under emergency situations, when the integrity of the dam is threatened. Discharge rates, 
which correspond to a drawdown rate of 1 foot per day for each reservoir are modeled with a spreadsheet 
that has beendeveloped to aid in pond operations. In the case of Dam 8-5, the upstream slope has been 
flattened to permit an increase in the drawdown whenever the reservoir level is below Elevation 5792 if 
necessary. Frequent use of rapid rates, in excess of 1 foot per day, can increase the risk of localized 
sloughing of the embankments and will cause increased sloughing of the unstable reservoir slopes. 

Drain Bed Valve - Dam A-4 and 8-5 

The drain valve for Dam A-4 is a 4-inch diameter valve. The operating stem for the A-4 drain valve 

extends to just above the Main Inlet, and a two foot length operating ‘key” is provided with the valve. The 
key is stored near the handwheel at the crest, and uses a standard 2-inch nut connection. These drain 
valves will not be operated except in the event of draining the ponds below the primary operating-levels. 
This is anticipated only for maintenance purposes of the structures. The Dam 8-5 6-inch diameter drain 
valve is located within the concrete tower structure. The operating stem is extended vertically to near the 
top of the concrete tower just above the water quality perforations. An opening is cut in the trash 
racwsafety grating to allow use of the drain valve key. An existing filter drain system which includes four 
branches of slotted PVC drain pipe installed in a filter drainage sand and a vertical riser pipe which 
extends approximately two-feet above the existing pond bottom provides inflow to the drain valve. C-2 
does not have a drain valve. 

---_ - ._ . .- .. 
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Outlet Works 

The slide gate operators at A-4 and 6-5 are handwheels located at the crest. For Dam A-4, there is a 24- 
inch diameter Main Gate and an 8-inch Water Quality Gate. Only one gate at a time should be operated 
to release water from Pond A-4. Dam 8-5 has one 12-inch diameter slide gate. Dam C-2 is operated 
with a hydraulic hand pump located in a vault in the C-2 crest. A switch on the pump must be set to the 
close or open position prior to operating the hand lever on the pump. To make desired releases, the 
slide gates should be partially opened and the flow out of the reservoir observed at the staff gauge on the 
flume and the valve adjusted to produce the desired flow rate-. A sufficient amount of time should be 
allowed between valve adjustments to allow the flow to stabilize before reading the iiume. 
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Access to gate valves on the downstream end of the outlet pipes at A-3, A-4, 8-5, and C-2 is through a , 

locking cover on a valve box located several feet upstream of the end of each outlet. The valves are 
operated by the 6-foot T-handle valve wrench located in the holder between the valve box and outlet 
structuW:”’These valve are not currently used and are left in the open position unless failure of the 
primary valve necessitates using them as an emergency backup. Each of these dams is also is equiyped 
with a butterfly valve located on the downstream end of the outlet pipe. The butterfly valve is operated 
with the same 0-r similar valve wrench. At dam A-3, this butterfly valve is the primary operating valve for 
the outlet, and at the other dams are left open and used only as emergency backup. 

--- 

. -  

- 
The upstream butterfly valve at the Landfill Dam is operated by a handwheel located on the crest. The 

. downstream gate valve is equipped with a handwheel located inside a manhole several feet upstream of 
the end of the outlet. Both valve are normally closed. To discharge through the outlet, the downstream 
valve must be opened prior to opening the upstream valve or a water hammer will occur. 

In Dam’s A-4, 8-5, C-2, and the Landfill Dam, a pond will develop between the inlet elevation and the 
bottom of the reservoir. A-4 and 8-5 have a drain valves in addition to the slide gate inlet (inlets for Dam 
A-4). Water below the inlet elevation at C-2 and the Landfill will have to be pumped if discharge is 
necessary. The A-3 inlet is located on the pond bottom so no pool will develop. 

. .  

” Under ,normal operations, Dam A-1. is discharged by pumping .into the A Series Diversion Structure 
: Pipeline dversion box to A-2 or A-3, or .. through its spillw 

. .  through’ iis.Seivice . .  s$illway. 6-1. k discharged by 
. ..<:. . .. . 

. .  . ,  discharged by pumping . .  ‘through its service spillway to . .  

standpipe equipped with a gate valve with the operator located on the upstream .. face . of the dam that is‘.. 
typically left open so the dam performs as a flow through structure. B-4 and C-2 perform as flow through 

. .  structures and require no special operation to’ discharge. These .Dams were not designed. for rapid 
drawdown rates. Preliminary design documents indicate a rate of 6 inches or less a day was expected to 
be used. Typically,, drawdown rates of up to 1 foot per day have been used for Rocky Flats dams, per 
recommendations for later Rocky Flats dams and the historical performance of these dams. The 
semipervious nature of the A-2 outer’ shell may provide capability for somewhat faster drawdown rates, 

’ .’ 
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however, it is not a completely free draining material and the upstream slope is relatively steep, so that 
excessive drawdown rates are likely to cause, at a minimum, shallow localized upstream slope failures. 

To prevent clogging and to facilitate later inspections, the pipe and outlet valves at wme of the dams are 
a larger diameter than required for almost all operating conditions. Water rekase from the reservoirs 
should be such that the drawdown rate is limited to 1 vertical foot per day. Drawdown more rapid 
than one foot per day can effect the stability of the dam, resulting in slumps or tandslides on the face of 
the dam. The semipervious nature of the outer shells, as well as the relative.flatness of the slopes of A-3 
and the Landfill Dam, may pr6vide for drawdown rate capabilities in excess of 1 foot per day, however, 
they are Dot,completely free- dmining materiais and overly excessive drawdown rates may cause, at a 
minimum, shallow localized upstream slope failures. The va1;es on dams with operating outlets may only 
he fully opened when making water releases if the water level in the reservoir is quite low or the integrity 
of the dam is threatened. Extra capacity is generally available in the flumes in the event rapid evacuation 
of the reservoir pool becomes necessary. Maxim'um discharge through the outlet works should be: 

can be ' maintained without undue downstream channel erosion. Key operating parameters for each 
reservoir, including: (1) stage, storage, and surface area, (2). outlet discharge rating curves, and (3) 
percent openings to limit drawdown to 1. faot per day, are given in the design drawings for each dam. 
Discharges should be monitored at least daily and the operations should b,e recorded,on a log form 
similar to that included in the Appendices. 

. .  
. . . . . .  

. . . .  restricted . .,...-.. : ....... to emergency . . . . . . . . . . . . . . . . .  situations. Operating .. experience . . . . . . . . .  will. fridi6ate' th-e maxfmum ,rate 'of. o&jow>*at: .-::*..., .;. ... .. 

...- . .  

Unusual Conditions . ,- 

Unusual conditions are defined as an Occurrence not normally encountered in the routine operation of the 
dams and reservoirs which may endanger the dams or necessitate revision of the operating procedures. 
Floods or any evidence of riprap movement, surface cracking, or slope changes in the dams; any 
significant change in quantity or color of seepage flows from the dams, or any new damp spots or 
swampy areas that develop near the dams, any deflection. of cutoff walls or pipe movements; any 
landslides or earthquakes; any structural damage or operational failures of equipment are examples of 
unusual conditions. When unusual conditions occur or are encountered during the routine operation of 
the dam and reservoir, operating personnel must immediately take appropriate precautionary and 
protective action and then report the conditions promptly. Reports should-be made. to @e' d m  gwne 
their representative, or a higher authority, by the most rapid means of communication commensurate with 
the seriousness of the unusual condition. The "Emergency Response Plan for Rocky Flats Dams" is to 
be used to determine the appropriate nAction Level" and actions to be taken for unusual conditions. 

Reports on any such unusual conditions should accurate and as complete as possible. They should 
include at least: (1) a description of the unusual condition, (2) remedial measures taken or planned, (3) 
assistance that may be needed, and (4) an estimate of the probable duration of the unusual condition. 
Further developments, including the end of the unusual condition, should be described in follow-up 
reports. The follow-up report should be dispatched as soon as possible. 

, 
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~ . - +  
I 

I 

I 

All reports should include measured information insofar as practical. Estimates by personnel untrained in 

I handling unusual conditions can be unreliable and misleading. Reports should include the following: 

I .... 
1. Record M a t e  and time of observations. - 

2. Measured location of unusual condition with respect to permanent landmarks or project 
features. - 

3. Measured extent of unusual condition, such as length and width of newly identified 
features. 

4.  Set stakes, measure seepage flow or otherwise quantify unusual conditions when first 

observed so that possible changes in area or flow rates can be evaluated later. 

Take, photographs'if practicable. Place hard hat . .  or othef-well known size standard in 
photograph to give.scale. '. 

. .  

. .  5. . ..... . . . .  ..:. ;: .i;. .__.. .... ...................... . .. . .  .... .... . . . .  
. . . .  . . . .  . .  

.-.-.*--------.I--: ..-. .:...--I--..-...,_... .__+._ ~ ,__-.___ _ .  .-,- ,,_,.__._ ~ ,p . .  
. a  

If unusual conditions are such that downstream inhabitants or property owners will be, or are likely to be 
threatened, they should be warned. State and county lay enforcement offices and local radio stations 
should be notified if it becomes apparent that reservoir releases may cause downstream flooding. The 
"Emergency Response Plan for Rocky flats Darns" shall be used to determine the appropriate 
notifications and personnel that will make the notifications. 

MAINTENANCE AND INSPECTION INSTRUCTIONS 

A regular program of inspection and maintenance should be established and adhered to in order to 
properly maintain the project works. Regular observations are required to locate potential sources of 
trouble so that minor corrections and repairs can be made in time to prevent more serious deterioration or 
damage. Regular maintenance, consisting primarily of .good housekeeping, is likewise essential to 
minimize the major causes of wear and deterioration of equipment and structures. 

- 

Instructions for inspections and maintenance, including a brief discussion of the procedures to be 
. followed and a-tabular;lnsp.ection .$nd Maintenance Schedule,,, are' attached in the Appendices. .. Detailed 

available. For convenient 'reference;lhe items of equipment and theiirespective'supptiers are.mcluded,in 
.'instru&ions and.''&&' lists are' given in manufacturers' 'mmcai$.'&nd. bul&s 'fGf ''quipmeht -re . 

. ..... 

.......... 
- 

.... . . . . . .  . . .  . . . .  . .  . .  - . .  
. . .  . _  the List of References at the end of 'thus section. : . , . .  

. .  

Each operator should become thoroughly familiar with the structures and .equipment, .and with all 
inspection and maintenance requirements and procedures. The operator has the responsibility of keeping 
the dams, outlet works, canals, and structures in good operating condition at all times. The operator will 
make all observations where the dismantling of equipment is not required, and will make all 'necessary 
adjustments 'and repairs that do not ,require skilled specialized personnel and facilities. 

. 
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These instructions and the instructions contained in the manufacturers' literature are necessarily general. 
Experience in working with the structures and equipment may produce additional maintenance 
procedures or modification of the procedures contained herein. The operator is encouraged to suggest 
such changes, but they should be adopted only after careful consideration of their pos6ble long-term 
effects, and after obtaining approval of an engineer who is thoroughly familiar with the design and 
function of the equipment and structures. 

Water Level Staff Gauges of some type are present in all reservoirs except at Dams B-3, 8-4, and C-1 
since these operate as flow through strktures. These staff gauges are I-beams with numbered face 
plates (A-4 and B-5), steel channels with numbered face plates (A-3), PVC pipe attached to t-posts with 
manually applied markings (C-2), or lathe with manually applied markings (A-1, A-2, B-1, 8-2, and the 
Landfill Dam). At Dams A-3, A-4, B-1, 8-3, 8-5, C-2, and the Landfill Dam, a number of open well 
piezometers have been installed. The water level in the piezometers should be read monthly. A 

. .  
piezometer record sheet is included in the Appendices.. Higher than normal piezometer levels should be 
reported immediately. Movement. rnenuments have been installed 

...... 7.-...... ... -.-. . .  .......................... -..:.-..- ........... .....! . ....-...--- .. .......-.. ,C.l._~.._..I. ........ . .  . .  . . .  
A-3, B-5, 'and'C-2 which. ' -'-. : ' 

... 

. .  . . -  
' . .  

. .  

.~ 

. .  

should be surveyed at least twice yearly by qualified surveyors and results reviewed by a qualified 
engineer. Inclinometers have also been installed at these dams, one at A-4, two each at 6-5 and C-2, 
which should also be read by qualified personnel and results reviewed by a qualified engineer. 

In addition to regular observations by operating personnel, an inspection by an engineer qualified in dam 
design and inspection should be conducted at least annually for A-3, A-4, 8-5, C-2, and the Landfill Dam, 
in alternate years for A-I, A-2, 9-1, 9-2, 8-3, 8-4, or more often as special conditions arise. The 
frequency of periodic inspections may be increased by the engineer when conditions warrant. A yearly 
inspection of A-2, A-3, A-4, B-5, C-2, and the Landfill Dam is also performed by the Federal Energy 
Regulatory Commission (FERC). 

Operatina Records 

Records on operation and maintenance of the dams must be accurate and current. A sample operations 
log form is presented in.the Appendices. A record of precipitation, inflow volumes and reservoir level, 
both upon opening. and closing the outlet. valve, should be maintained. Operability of remote monitoring . .  . . . . .  . .  

.-_ .. 
........ equipment. should be checked periodically. If .the remote m iuipment .. is non-operable, . ., .. ... ..,... >..-';:= L:': :':'&:::: ..: 

. . . . .  . . . . . . . . . . . . . . . .  kly .and... mpnthly ...-..- .,_..-. a _ . C  * ... 
reservoirs where inflow .is occurring should. generally be, 
observations and monitoring of the ,dams should be reported. . . . . . .  Various . . . .  record' sheets are provided in the :. . 
"Appendices. 

. . .  

. . . . .  - ._ . . .  . .  
. . .  . .  

. .  

. I .  

In addition to field records and logs, weekly status sheets are sent to the Dam Ownerhhe Department of 
Energy (DOE), the Colorado Department of Public Health and Environment (CDPHE); the downstream 
Cities of Broomfield and Westminster, and other interested parties. These status sheets are developed 
with a spreadsheet that has been specifically developed for pond operations. 
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. . . .  Dams and Reservoirs 

The dam embankments, spillways, outlet works and reservoir shoreline should be inspected monthly, with 
general maintenance in the early spring and in 'the late fall. All debtis found below the normal operating 
level should be raked up and removed to avoid'the possibi1ity;of 'clogging, the-euset ._ works. A . . . . . . . . .  Weekly 

Observation Report form is included-in the Appendices. . .  

The riprap protection on the upstream slope of the dam should be inspected at times when the reservoir 
is drawn down to a minimum level, and after any major windstorm has produced prolonged wave action. 
The riprap should be maintained in good condition, and rock for repair can be obtained . . . . . .  from the Asphalt 
Paving Company quarry or other quarries of equivalent quality. In cases where ' t h e  bedding under the ' . . 

riprap hasbeen removed by severe wave action, the bedding should be replaced prior to replacing the 
riprap. If erosion extends into the embankment beyond'the riprap and bedding, the dam engineer should 

' 

. .  .. - 

be notified immediately so arrangements for repair can be made promptly. . . . .  

.... . . .  . . . . . . . . . . .  ..-..-. ......-.. 1..-_----.-.-.-. _..-."._. ..__,,..__ ...._ . . .  cr-+Uii31-?--,.:<--.. . .  _....e . .  . .  

' , . The dam embankments should be thoroughly- inspecte'd at least once a year after 
runoff event or events. When the reservoir levels reach their highest levels, the downstream slopes and 
abutments should be inspected,for, any new seepage, damp spots or' swampy areas. In addition, the 
dams should be closely inspected for any evidence of surface cracking, settlement, or slope change%. In 
general, any condition that is changed from a previous inspection should be investigated. 

SDillwavs 

A certain amount of erosion of the spillways can be expected to occur . . .  if a significant amount of water 
flows through the spiflways. Every time a spillway flows, it should be checked for eroded areas. if the 
eroded areas. eflend only .into the topsoil, the topsoil, need only be replaced and. seeded. If erosion is 
more significant and extends into the underlying soils or bedrock, repairs should be made with the 
approval of an engineer who is thoroughly familiar with the design and operation of similar structures. 
Trash or vegetation that might interfere with flow should be removed from the spillway channel. 

Outlet works . 

.-- . 

. .  

. .  
. . .  . . . . .  

. .: 

.. ' 

. . . . .  . ... . .  
. _  

- .  
. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. .  
. .  

. . .  . ' . Every time to . reservoirs are drained; the'. trashrack on lthejalet. struct 
accumulation.-.of debris. ' If enough debris .is.. present. to cover 'apiroxim 

should be:-'inskt%tkd .foi-: 
ltiait of . .  the. area-'oi the. - .  

.. ,, . . . . . . . . . . .  ._ ' . .  

. .  
trashrack, it should be cleaned. Any large debris, such . . .  as logs. .or branches, should..be removed,.. 
immediately. 

. . . . .  . . .  . . . . . . . . . .  . .  . - : ... ...... . .  
. . _  . 

. .  

All valves should be operated for their full travel distances to insure proper internal lubrication every year. 
The outlet structure should be checked after each major flow for large rocks or logs that might be trapped 
in the structure and would interfere with normal operation. Cleaning sediment from the impact structure is 
generally not necessary as running water through the structure will clean it adequately. 
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The Parshall flume concrete should be checked yearly for any evidence of deterioration, cracking, or 
heaving, as should all exposed concrete surfaces. Sediment in the flume itself need not be cleaned out, 
but larger material should be removed. Trash or vegetation in the outlet channel that could interfere with 
flow shoutd be removed. 
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PiDe Crossinas and Diversion . .  Dam Headworks 

No regular maintenance is expected to he required for structures that use corrugated metal pipe. 
Inspections should be made after every major runoff event to insure that no large logs or branches are 

- - .-.. piesent that could plug the pipe inlets. Buildup of.sediment in the pipes is normal and it is expected that 

abnormally large amounts of weeds or sediment, it will be necessary to clean the pipes. Movement of 
riprap or erosion of side overflows should be checked after a major runoff also. 

_ -  

I during high flows water will clean the pipe adequately. If the pipes do become clogged because of 

. . . . . . . . . . . . . . .  . .. .. .... . ............ . . . . . . . . . .  . . . .  ..~..Diversion.Dams .-.I. xi - _.. . -_  :... . .  .- :... -.:..... :,.. ._. _ _  . . . . .  . ,  . . .  - .  I .  

. .  
. .  

The area immediately upstream of the diversion dams should be inspected every. All debris found within 
the normal floodplain that could plug the pipe inlets should be removed. 

The riprap protection on the upstream and downstream slope of the diversion dams should be inspected 
after every major runoff event. Theriprap shall be maintained in good condition, and rock for repair can 
be obtained from the Asphalt Paving Company quarry or other quarries of equivalent quality. In cases 
where the bedding material under the riprap has been damaged, the bedding material should be repaired 
prior to replacing the riprap. 

- 

The concrete,pile cap should be checked yearly for any evidence of deterioration, cracking, or heaving. 

Constructed upstream of the Walnut Creek Diversion Dam is a channel directing streamflow towards the 
headworks. The McKay Bypass pipeline is a concrete diversion structure and pipeline. The channels, as 
well as the headworks, should be inspected before the period flow is passed to Broomfield's water 
storage reservoir for debris that might interfere with the flow. 

. . .  . . . . . . . . . . . . . .  . . . .  . .  . . . . . .  . . .  . . .  _. .I... 

. . . . . .  . . . . . . .  . . . . .  ... . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  
. . .  . .  

-Canals: :' ...: ..I.'. 
. i .  . . . . : .  . .  . '  

. . . . .  

The canals should be inspected'after every major runoff event. Problems that result form large 
accumulation of sediment or debris, slumps or slides along the canal, or movement of riprap on the drop 
structures should be corrected. Particular attention should he paid to the condition of the raised riprap 
control section at the upstream end of the rock grade controls. Materials may be piped from under rock 
grade controls by prolonged relatively minor flows in the canals; therefore, grade control structures should 
be inspected frequently, particularly in those reaches where the drops are close together. Any damage 
that could affect the structural integrity of the canal, such as cracks or seepage, should be investigates 
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8 -  
immediately. Trash or vegetation should be removed if the accumulation is sufficient to be a major 
impediment to normal flow. 

.- . . .  . .  . . . . .  
. . - -_ - . 

. .  

... 

. . . .  . .  ..... ....................... .. . . . . .  . . . . .  .. ._ - .  _ _  _ ,___ ._./. .._-. . . . . . . . . . . .  . . . . . . . . .  . . .  . . .  
. .  . . . .  . . . . . . . . . . .  . . . . . .  _ _ - . .  

. .  
. .  

..'- . .  
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. .  
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'Values are from ongrnel design stm enddem configuration and are not cunent v1 all cmes 
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DATE 

. .  

~ . . . . .  . . _ C _  . .  

. .  

. -  . 

TIME 

. .... 

.- 

. . .  

APPENDIX 2 - OPERATION LOG 

ROCKY FLATS SURFACE WATER CONTROL 

DAM 

- 

lESERVOlR 
-3 LEVELr 
0 

. .  

OUTLE 
WORK! 
VALVE 

'OSITIC 

............. ._  __ 

. .  ..... 

, .  

. .  ... 

FLUME 
3EADlNG 

(feet) 

-.. I- 

_ _  - -  

DUTFLOWS 
(gpm) 

. .  

.. .A.  . . . . .  

. .  

... . -  

. . .  

1 PER AT0 R 

*._. - . . .  

. .  

. .  

. :  

. .  
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APPENDIX 3 - MONTHLY OBSERVATION REPORT 

staff 

...... . _  - 

I 

. .  . .  . . . .  I . . . . . .  
. _ .  , 

. . _  

......... 

. I- . .  . . .  

Actions Taken- 
. . .  

. . . . .  . ..&... . 

. .  
. . . .  _-..... . . . . . . . .  

. -  

-. 

. .  

.......... ... __ 

... 

Observer: 
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Crest Crest Crest Toe 
DtlA.3 DHAl A4-94-02 A4-94-03 

. Casing Level 5765.1 8 5764.91 5766.43 5726.77 
Field 

Measurement 
Water Level 

- 

Toe Toe 

5737.28 5731.29 
A4-94-11 A4-94-12 

Toe I Toe Crest Crest Crest I Crest Crest 
WH1 WH2 WH3 85-94-05 B5-94-06 WH4 ' 65-94-11 

Casing Level 5812.86 1 5812:61 5812.89 ! 5813.23 5812.46 5765.42 5769.82 

Measurement 
Water. Level 

Field ._ 

. .  . .  

Crest Crest Crest Toe Toe Toe 
DHCl C2-94-02 C2-94-03 DHC2 C2-94-11 C2-94-12A 

Casing Level 5777.83 5777.84 5777.59 5745.92 5754.34 5749.24 
Field 

Measurement 

L 

Water Level - 

Toe 

5753.78 
C2-94-13A 

Measuremen 
... 

. .  . . . .  

Casing Level 
Field 

Measurement 
Water Level 

.: . 

_ - -  
Crest crest TOe TOe 

Pie20 1 46292 Pie20 2 46492 
5800.98 5801.64 5773.39 5773.88 

46992 47092 

Fieid . .  . . . . . .  . .  

. .  
_. . . . .  ..... ..:: . . . .  . . . .  

... 

.._,. ........ . . I  .~ 

--- 
...... 

Landf i I I 

47492 

Measuremen 

3' 
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APPENDIX 5 - FLUME RATINGS (continued) 
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Valves .._ 
Outlet Structure 
Parshall Flume 
All concrete 
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APPENDIX 6 - INSPECTION AND MAINTENANCE SCHEDULE 

full travel and lubricate 
Monthly and after use Remove large debris 
Monthly and after use Inspect for large debris Not scheduled Remove large debris 
Yearly Inspect visually for Not scheduled . Report to engineer - 

Inspect for larc!e debris . Not scheduled 

ROCKY FLATS SURFACE WATER CONTROL 

PiDe Crossinas 
and Headworks 

Diversion Dams 
Upstream 
Floodplain 
Riprap 

Concrete Cap 

Regular Observation Periodic Maintenance 
Item . . Frequency Procedure Frequency Procedure 

deterioration - 
or movement of riprap 

After major runoff Inspect for large debris Not scheduled Remove large debris 
and repair or replace 
riprap 

Yearly Inspect for large debris Not scheduled Remove large debris 

After major runoff Inspect for large debris Not scheduled Replace or repair 
riprap if bedding is 
competent; otherwise 
report to engineer r 

Yearly Inspect visually for Not scheduled Report to engineer 

Dams and Resei 
Shoreline 

Riprap 

- - .  Canals _ _  
Channels I Alter major runoff I Inspect for lame debris Not scheduled Remove large debris 
Embankments I Yearly I Inspect visually for Not scheduled Report to engineer 

roirs 
Monthly Inspect shoreline Yearly 

Monthly and at Inspect for displaced Not scheduled 

~- 

I riprap 
minimum reservoir 
level and after major 

Not scheduled 

riprap if bedding is 
competent, otheMlise 

Repair or replace 
riprap if bedding is 
competent I 

maximum reservoir 

I I movement or seepage 
Rock Grade I After major runoff I Inspect for riprap 
Controls I 

. .- 

. ,. . - . . -. 

. .  

.. . 
. 

, -. ... 

. .  . 

. . . .  

- .  . 



48 ~~~ 

. .  : ,. ... 
5 

, . . . . . . . . 

25 27 1 65-24 1 
26 271 65-242 OUTLET WORKS - OUTLET STRUCTURE 
27 271 65-243 PARSHALL FLUME 

OUTLET WORKS - INLET STRUCTURE AND PIPE DETAILS 
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.. 

APPENDIX 7 - REFERENCES 

CONTRACT DRAWINGS - TERMINAL DAMS 
SHEET DWGNO. TITLE 

1 271 65-201 TITLESHEET AND DRAWING lNDEX 
2 271 65-202 LOCATION PLAN 

c 

INDEX PLAN 
WEST INTERCEPTOR M N A t  STA WOO TO STA 7+83.80 - PLAN AND 
PROFILE 

30 271 65-252 

31 271 65-253 WEST INTERCEPTOR CANAL STRUCTURES 
32 271 65-254 
33 271 65-255 WALNUT CREEK DIVERSION DAM - SECTIONS 
34 271 65-256 

WALNUT CREEK DIVERSION DAM - GENERAL PLAN AND SECTION 

McKAY BYPASS CANAL STA O+OO TO STA 11+75 - PLAN AND 

McKAY BYPASS CANAL STA 11 +75 TO STA 27+00 - PLAN AND 
PROFILE 

35 271 65-257 

3 271 65-203 DRAINAGE AREAS 
4 271 65-21 0 A-4 DAM DRAWING INDEX 
5 271 65-21 1 A-4DAM GENERAL PLAN 

- .  

1 6  271 65-21 2 A-4 DAM CUTOFF TRENCH PLAN AND DAM PROFILE 
~ - -  

7 271 65-21 3 A-4 DAM LOGS OF EXPLORATIONS - DAM PROFILE 
1 8  271 65-21 4 A-4 DAM LOGS OR EXPLORATIONS I 
1 9  271 65-21 5 A-4 DAM EMBANKMENT AND SPILLWAY DETAILS I 

~ 

10 -27165-216 ~ A4 DAMOUTLET WORKS ~ 

11 271 65-220 8-5 DAM DRAWING INDEX 

.- 

. .. ~ 

22 271 65-235 ’ C-2 DAM EMBANKMENT AND SPILLWAY DETAILS 
23 271 65-236 C-2 DAM OUTLET WORKS 
24 271 65-240 AREA MAP - A-4 AND B-5 DAMS 

28 271 65-244 ACCESS ROADS 
29 27165-251 DIVERSION DAMS AND BYPASS ANC INTERCEPTOR CANALS - 

PROFILE 

PROFILE 
McKAY BYPASS CANAL STA 41+00 TO STA 55+00 - PLAN AND 
PROFILE 
McKAY BYPASS CANAL STA 55+00 TO STA 69+00 - PLAN AND 

36 271 65-258 McKAY BYPASS CANAL STA 27+00 TO STA 41+00 - PLAN AND 

37 271 65-259 

38 271 65-260 
I , PROFILE I 

\ 
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39 271 65-261 McKAY BYPASS CANAL STA 69+00 TO STA 84+25 - PLAN AND 
PROF I LE 

PROFILE 
40 271 65-262 MCKAY BYPASS CANAL STA 84+25 TO STA 99+25 - PLAN AND 

41 271 65-263 McKAY BYPASS CANAL STA 99+25 to STA 105+00.04 - PLAN AND 
PROFILE 
SIDE SPILLWAY AND ROAD CROSSING AT STA 9+60.41 McKAY 
BYPASSCANAL - 
ROAD CROSSING AT STA 103+85 McKAY BYPASS CANAL 
WOMAN CREEK DIVERSION DAM - GENERAL PLAN AND SECTION 

42 271 65-264 

43 271 65-265 
44 271 65-266 
45 271 65-267 1"v'Or.lAN CREEK DIVERSION DAM - SECTIONS 
46 27165-268 WOMAN CREEK :BYPASS CANAL STA O+OO TO STA 12+00 - PLAN 

AND PROFILE 

PLAN AND PROFILE 
SOUTH INTERCEPTOR CANAL STA O+OO TO STA 12+00 - PLAN AND 
PROFILE 
SOUTH 1NTERCWOR CANAL'PIPE DRAlN STA 9+71 -G LQCATIQN - 
PLAN 
SOUTH INTERCEPTOR CANAL STA 12+00 TO STA 25+00 - PLAN 
AND PROFILE - 

AND PROFILE 

SOUTH INTERCEPTOR CANAL STA 37+00 TO STA 99+00 PLAN AND 

47 271 65-269 WOMAN CREEK BYPASS CANAL STA 12-FOO TO STA 20.64.71 - 
48 271 65-270 

48A 271 655-29F' ' 

49 271 65-271 

50 271 65-272 - SOUTH INTERCEPTOR CANAL STA 25+00 TO SIR 37+00 - P U N  

SOUTH INTERCEPTOR PIPE DRAIN STA 29+52 - LOCATION PLAN 50A 271 65-293 
51 271 65-273 

- PROFILE 
SOUTH INTERCEPTOR CANAL STA 49-40 TO STA 63+50 - PLAN 52 27165-274 
AND PROFILE 

53 271 65-275 SOUTH INTERCEPTOR CANAL STA 63+50 TO STE 79+45 - PLAN- . 
ANDPROFILE . 
ROAD CROSSING AT STA 15+22 SOUTH INTERCEPTOR CANAL 
ROAD CROSSING AT STA 53+03.18 SOUTH INTERCEPTOR CANAL 
ROAD CROSSING AT STA 69+25 SOUTH INTERCEPTOR CANAL 
WOMAN CREEK CANAL CROSSING AT STA 76+70.13 SOUTH 

54 271 65-276 
55 271 65-277 
56 271 65-278 
57 271 65-279 

. . .. 
. .  

* 

-1 . .... -. 

INTERCEPTOR CANAL 
5a 271 65-285 TYPICAL CANAL SECTIONS 
59 271 65-286 TYPICAL ROCK GRADECONTROL 
60 271 65287 

61 271 65-288 SURVEY CONTROL 

DIVERSION DAMS AND BYPASS AND INTERCEPTOR CANALS - 
LOGS OF EXPLORATIONS 

61 A 271 65-289 EROSION PROTECTION - McKAY BYPASS CHANNEL OUTFALL TO 
WALNUT CREEK 

WALNUT CREEK 
61 B 271 65-299 EROSION PROTECTION - McKAY BYPASS CHANNEL OUTFALL TO 

61 C 271 65-295 EROSION PROTECTION - McKAY BYPASS CHANNEL OUTFALL TO 

. .  

__ . . 

WALNUT CREEK 
61 D 271 65-296 EROSION AND SLIDE REPAIR - SOUTH INTERCEPTOR CANAL, 

McKAY DITCH DIVERSION 
61 E 271 65-297 EROSION 7 SLEDS REPAIR - PROTECTION OF COORS NATURAL 

GAS LINE 
61 E 271 65-298 EROSION 7 SLIDE REPAIR - McKAY BYPASS CANAL 

3b 
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, .  ,__ . .. . . .  :3 -... : . .27O38-3-.-;- . ... . ..I-.-.. EARWWORK-PLAN.AN0. DETAILS . - :::. . . . . . -,.. .. , . , .-. .. ..%,.*. ~. ~ .._ 

4 .  27038-4 . . 
- 

- .  
. .  STORM DRAIN BYPASS PIPELINE 

. -  6 27038-6 EMBANKMENT CROSS SECTIONS 

EMBANKMENT CROSS SECTIONS 

:- 

; 5. 27038-5 ' . .  OUTLET STRUCTURE AND STILLING BASIN 

. . 'EMBANKMENT CROSS SECTIONS ' 
. . .  

27038-7 7: 
8- 27038-8 

. 9 ' 27038-9 ._EMBANKMENT CROSS SECTIONS . -  

. .  10 27038-1 0 ' ' SPILLWAY CROSS SECTIONS . .  

61 G 271 65-299 EROSION 7 SLIDE REPAIR - McKAY BYPASS CANDY. SURFACE & 
SUBSURFACE DRAINAGE . 

62 27165-103 TOPSOIL REMOVAL - A-4 DAM SITE TEST PLOT 
63 271 65-1 04 TOPSOIL REMOVAL - C-2 DAM SITE 
64 " 271 65-1 05 TOPSOIL REMOVAL - SOUTH INTERCEPTOR CANAL 
65 . 27165-106 TOPSOIL REMOVAL - SOUTH INTERCEPTOR CANAL 

271 65.1 07 TOPSOIL REMOVAL -WOMAN CREEK DIVERSION DAM AND 
-. BYPASS CANAL 

66 

67 271 65-1 08 TOPSOIL REMOVAL - WOMAN CREEK BYPASS CANAL 
68 271 65-290 LOCATION OF COORS GAS LINE 

29+52 
271 65-291 SOUTH INTERCEPTOR CANAL - PIPE DRAIN AT STA 9+71 AND STA 

' CONTRACT DRAWINGS - LANDFILL DAM ,- 

7 2731 8-1 GENERAL PUN-DAM AND RESERVOIR 
8 2731 8-2 PLAN, PROFILE AND SECTIONS-DAM 

. .  

.. . . . . . .. 

- 

CONTRACT-DRAWINGS - A-3 DAM 
1 27038-1 TITLE SHEET 
2 27038-2 LOCATION MAP AND LOG OF BORINGS 

.. . . 

9 2731 8-3 SPILLWAY AND OUTLET-PLAN 
10 2731 8-4 SPILLWAY AND OUTLET-DETAILS 
11 2731 8-5 TEST BORING AND PIT LOCATION PLAN 

I 12 2731 8-6 LOGS OF EXPLORATORY BORINGS AND TEST PITS 

CONTRACT DRAWINGS - INTERIOR DAMS 
1 24961 -1 TITLE SHEET 
.2 24961 -2 SITE PLAN 
3 24961 -3 SOILS LOG AND LOCATION MAP I/ 

4 2496 1 -4 SOILS LOG AND LOCATION MAP - 
~- 

5 24961 -5 POND MODIFICATION PIAN ON NORTH WALNUT CREEK 
6 24961 -6 DIVERSION STRUCTURE DETAILS NORTH WALNUT CREEK , 
7 24961 -7 PROFILE AND DETAILS OF 42" DIVERSION PIPE NORTH WALNUT 

PPCCK 

24961 -8 l 8  I OVERFLOW STRUCTURE AND OUTLET GATE DETAILS NORTH 
WALNUT CREEK 

- 

9 24961 -9 POND MODIFICATION P U N  ON SOUTH WALNUT CREEK 
POND MODIFICATION PLAN ON SOUTH WALNUT CREEK 10 24961 -1 0 

11 24961 -1 1 DIVERSION STRUCTURE DETAILS SOUTH WALNUT CREEK 
12 2496 1 - 1 2 PROFILE AND DETAILS OF 48" DIVERSION PIPE SOUTH WALNUT 

CREEK 
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8 28895-008 DAM CROSS SECTIONS - 
9 28895-009 DAM CROSS SECTIONS 

10 - 28895-010 DAM CRQSS SECTIONS- - - 

11 28895-01 1 DAM CROSS SECTIONS 
12 28895-012 ' DAM CROSS SECTIONS 
13 28895-01 3 DAM CROSS SECTIONS 

- 
,- - - <  

- 

i 
~ ~~ I 13 24961 -1 3 SPILLWAY STRUCTURE DETAILS DAM NO. 5 SOUTH WALNUT 

~ ~ ~ 

5 39873-0003 POND A4 
6 39873-004 CAPACITY CHART POND A1 

CREEK 
14 24961 -1 4 OVERFLOW AND'SPILLWAY DETAILS SOUTH WALNUT CREEK 
15 24961 -1 5 POND MODIFICATION PIAN ON WOMAN CREEK 
16 24961 -1 6 OUTLET STRUCTURE DETAILS WOMAN CREEK - 

~ 

18 39873-001 6 POND C1 
19 39873-001 7 POND C2 
21 . 39873-019 CAPACITY CHART POND C1 

. . .  . . .  . .i . _ .  . .  . .  . .  . . .  
j DAM 8-5 REPAIR DRAWINGS . , 

.... I-. 1 28895x01 TITLE SHEET AND DRAWING INDEX 

- 

22 39873-020 CAPACITY CHART POND C2 
23 39873-0021 LANDFIL POND 
24 39873-022 CAPACITY CHART LANDFILL POND 

2 28895x02 AREA PLOT PLAN 
3 28895-003 NOTES, LEGENDS, AND TEST HOLE LOGS 

1 ! 4  28895-004 SITE PLAN . .  

5 28895-005 BUTTRESS DETAILS 
6 28895-006 INLET STRUCTURE DETAILS 
7 28895-007 MAXIMUM CROSS SECTION 

14 28895-01 4 DAM CROSS SECTIONS 
15 28895-01 5 DAM CROSS SECTIONS 
16 28895-01 6 DETAILS OF TEMPORARY COFFERDAM 

- 

- 

PETENTION POND CAPACITY STUDY 

- 
1 39873-XOO1 TITLE SHEFT AND INDEX 
2 39873-X02 AREA PLOT PLAN 
3 39873-0001 POND A1 AND A2 
4 39873-0002 POND A3 1 

1 7  39873-005 CAPACITY CHART POND A2 . I '  
8 39873-006 CAPACITY CHART POND A3 
9 39873-0007 CAPACITY CHART POND A4 

10 39873-0008 PONDS B1,82, AND 83 
11 39873-0009 POND 84 
12 39873-001 0 POND 85 
13 39873-01 1 CAPACITY CHART POND 81 

_ _  - 

14 39873-01 2 CAPACITY CHART POND 82 - _ _  
15 39873-01 3 CAPACITY CHART POND 83 
16 39873-01 4 CAPACITY CHART POND 84 
17 39873-001 5 CAPACITY CHART POND 85 
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10 51420-001 0 STAFF GAGE DETAILS 
11 51420-001 1 OUTLET WORKS DISCHARGE TABLES AND CURVES 

. . .  B-1 REHABILITATION . .  

1 50320-XO1 TITLE SHEET. 
1 50320-X02 ' PLANT VICINITY PIAN 

. . . .  . ~ 

' 1 ' 50320-100 EXIST.lNG'SlT-E PLAN ... . . .' I .  

.(  
1 . 50320-101 ' CONSTRUCTION/GRADING PLAN . 

PROFILES. SECTIONS AND DETAILS ' ' ' . . .  
' ' . 1 . 50320-102 

-. 
8-5 DAM OUTLET MODIFICATIONS , 

1 51 420-002 1 TITLE SHEET AND DRAWING INDEX 
2 51 420-0022 SITE MAP AND CONSTRUCTION ACCESS 
3 51 420-0023 EXISTING B-5 POND 
4 5 1420-0024 B-5 DAM SITE PLAN AND DETAILS 

1 

. .. 

I 5  51 420-0025 OUTLET WORKS PIAN AND PROFILE .I 

.- 
8-2 AND 8-3 SAND/ROCK BLANKETS 

1 51 043-OXO1 AREA PLOT PLAN 
1 5 1 043-0 1 00 A l ,  A 2 . 8 2  AND 83 
1 51043-01 00 B1, C1, AND SECTIONS 

I A-4 DAM OUTLET MODIFICATIONS 1 

DETAILS 

1 51 420-0001 TITLE SHEET AND DRAWING INDEX 
2 51 420-0002 RFETS SITE MAP AND CONSTRUCTION ACCESS 

EXISTING A-4 POND AND COFFERDAM DETAILS 3 51 420-0003 
4 51.420-0004 A-4 DAM SITE PIAN AND DETAILS- ' 

5 51 420-0005 OUTLET WORKS PLAN AQD PROFILE 
6 51 420-0006 PLAN AND PROFILE OF INTAKE 
7 51 420-0007 MAIN GATE DETAILS 
8 . 51420-0008 WATER QUALITY GATE DETAILS ' 

9 51 420-0009 GATE STEM DETAILS 

_. I - -  - -  

7 -  

1 

5 51 420-0025 OUTLET WORKS PIAN AND PROFILE 
6 51 420-0026 INTAKE TOWER MODIFICATION 
7 51 420-0027 WATER QUALITY GATE DETAILS 

~~ ~ 

6 51 420-0026 INTAKE TOWER MODIFICATION 

8 51 420-0028 GATE OPERATOR DETAILS 
9 51420-0029 STAFF GAGE DETAILS 

. -  - 10 51 420-0030 OUTLET WORKS TABLES AND CURVES 
_ _  ._ 
. .  

I C-2 DAM OUTLET MODIFICATIONS 
1 51 420-0051 TITLE SHEET AND DRAWING INDEX 
2 51 420-0052 SITE MAP, ABBREVIATIONS, AND CONSTRUCTION ACCESS 
3 51 420-0053 GENERAL SITE PLAN 
4 51 420-0054 DETAILS 
5 51 420-0055 STRUCTURAL PLANS AND DETAILS 
6 51 420-0056 RESERVOIR AND OUTLET WORKS TABLES AND CURVES 

A-1 AND 6-2 OUTLET MODIFICATIONS 
1 51 505-0001 AREA PLOT PLAN AND DAM A-1 MODIFICATIONS 
2 51 505-0002 DAM 8-2 OUTLET MODIFICATIONS 
3 51 505-0003 SECTION AND DETAILS DAM A-1 AND 8-2 OUTLET MODIFICATIONS 
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I 4 51 505-0004 SECTION AND DETAILS DAM 8-2 OUTLET MODIFICATIONS 

McKAY BYPASS EXTENSION 
1 51560-0001 I TITLE SHEET AND LOCATION MAP 
2 51 560-0002 
9' 51 560-0003 
4 51 560-0004 

PIPELINE PLAN AND PROFILE STA. 10+00 TO 23+75 
PIPELINE PLAN AND PROFILE STA. 23-+75. TO 37+75 
PIPELINE PLAN AND PROFILE STA. 37+75 TO 49+18 

5 51 560-0005 MISCELLANEOUS DETAILS 
6 51 560-0006 DIVERSION STRUCTURE 
7 51 560-0007 DIVERSION STRUCTURE DETAILS - SHEET 1 
8 51 560-0008 DIVERSION STRUCTURE DETAILS - SHEET 2 

I 

C-1 DAM MODIFICATIONS 
1 51 560-01 01 TITLE SHEET AND DRAWING INDEX 
2 51560-0102 SITE PLAN 
3 51 560-01 03 BREACH PLAN 
4 51 560-01 04 BREACHbETAlLS AND SPILLWAY GRADING - 
5 51 560-01 05 DETAILS AND SECTIONS .. 

-. . 

. ..& 

. .. 

.. . 

,REFERENCE REPORTS 
DATE 

June 1971 - Soils Investigation for INCREASED WATER RETENTION 

TITLE - 

~~ ~ 

June 1974 SUBSURFACE STUDIES SANITARY LANDFILL REVOVATIONS 

June 1974 Title I Report for SANITARY LANDFILL RENOVATIONS 

July 1977 DAM SITES INVESTIGATION 

May 1978 

October 24, 1978 

- 

Title I Report for SURFACE WATER CONTROL 

SPECIFICATIONS FOR SURFACE WATER CONTROL 

. 

March 26, 1984 STABILITY EVALUATION - DAM 8-5 

August 1984 MCCALL-ELLINGSON & MORILL AND RWISED BY WOODWARD- 
CLYDE CONSULTANTS AND MERRICK & COMPANY, OPERATIONS 
AND MAINTENANCE INSTRUCTIONS FOR ROCKY FLATS SURFACE 
WATER CONTROL PROJECTS (DAMS AND RESERVOIRS) 

- 

February 1996 TECHNICAL SPECIFICATIONS A-4 DAM OUTLET MODIFICATIONS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

February 1996 DESIGN BASIS DOCUMENT A-4 DAM OUTLET MODIFICATIONS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

August 1997 TECHNICAL SPECIFICATIONS 6-5 AND C-2 DAM OUTLET 
MODIFICATIONS ROCKY FLATS ENVIRONMENTAL TECHNOLOGY 
SITE 

. -. ..... . .  

.., 
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- _  _ _  - - 

August 1997 DESIGN BASIS DOCUMENT B-5 AND C-2 DAM OUTLET 
MODIFICATIONS ROCKY FLATS ENVIRONMENTAL TECHNOLOGY 
SITE 

SUPPLEMENT-TO OPERATIONS AND MAINTENANCE - 
INSTRUCTIONS FOR ROCKY FLATS SURFACE WATER CONTROL 
PROJECT (DAMSAND RESERVOIRS) 

WRIGHT WATER ENGINEERS DETERMINATION OF PEAK FLOW 

March 1998 

December 2004 
DAMS A-1 ; A-2, B-1, 8.2, B-3, 8-4, AND C-1 

June 2005 DESIGN REPORT FOR C-2 OUTLET MODIFICATIONS, CH2MHILL 

....... .,,.-.CONTRACTORS AND MAJOR SUPPLY COMPANIES 
' General Contractor- Surface Water Control Concrete Subcontractor 

Kirkland Trench,ing & Excavation 
Star Route 5, Box 354 

Clemons Construction Corp. 
81 60 West Fremont Avenue 

.... .. - .. . . -..Rye,.Colorado 81069 ... .-___ i Littlets?,,Co~~gdo 80123. :... _ _  
. . .  

. .  . .  
..- . .  

. .  
Seeding Subcontractor . General Contractor (1 984) 

.Geisman Seeding Company Kemp-Hoffman - ' 

Route, 1. P.O. Box 237 ' 1 1445 Riverdale Road 
Longmont, Colorado 80501 . - .  ' Northglenn, Colorado 80233 

.. The major supply companies used for the 1984 construction work on Dam B-5.hCh~de: . . .  

. -  
. 

. , .  ... . . . .  ........ I .  ___-__ ... . . . . .  . .  . .  
, . .  

. _  
, .  . .  

. . . .  . . . . . . .  . . .  . . . .  . .  . .  Concrete . ' . .  . .  Dam 6-5 Inlet Structure Access Lid ._ . . 

. Mobile-Premix Concrete, Inc;.' ' ' ; ' ' ' , . . ' 

. . . .  . .  I .  
I Commerce City Supply (1 984) ..- 

. .  7302 lvanhoe . . . . . .  1500 West-.l.& Avenue . 
. . . .  

I Commerce City, Colorado 80022 ' ' Denver, Colorado 80217 , . ' 

18" Outlet Pipe 
lnterpace Corp. 
P.O. Box 2233 
Kansas City, Missouri 64142 

. .  

Reinforcing Steel 
Rio Grande Company 
123 Santa Fe Drive 
Denver, Colorado 80223 

Outlet Valves and Miscellaneous Metals 
Pipe Service, Inc. 
2201 South Valentia Street 
Denver, Colorado 80231 

Kemp- Hoffman - Dam 8-5 (1 984) 
1 1445 Riverdale Road 
Northglenn, Colorado 80233 

Riprap 
Asphalt Paving Company 
14802 .West 44th Avenue 
Golden, Colorado 80401 

Riprap Bedding - Dam 8-5 (1984) 
Albert'Frei and Sons Sand and Gravel 
1 1521 Brighton Boulevard . . 

Northglenn, CoJorado.80690 .-. .... 
. . . . . .  ..... . . . .  . .... ... - .  , . -  . : . .  ::=. 

. . . .  ...- 
Coherex. :'+= ..-.,..~~,.~:,:~.:.- .; ::.L;. . f r ,  , .  

Colorado Bitumuls Coy, Inc. _ -  
5301 North--Bannock, P.O. Box.175 ,' 
Denver,'Colorado 80201 

. - :. . 

Steel Sheet Piling 
United States Steel Corporation 
South Works 
Chicago. Illinois 6061 7 

I I 
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CMP, Gauge Houses, Parshall Flumes, 
Recorders . 

. 'Armco, Inc. 
.Mefa1 Products Div. 
P.0; Bo, 5685 . -  

Denvei, Colorado 8021 7 . . .  ,, ' 

6" 0 Class 200 PVC Slotted Well 
Casing - Dam B-5 (1 994) 

Reeves Plastic Pipe Co., Inc 
4295 Kearney Street 
Denver, Colorado 8021 6 

. . .  . . . . . .  
. .  

. .  . ,  Dam .B-5 6" 0 Gate Valve and . ' .. . .  

Stem.Gui&s - Dam, Hi5 (1 984) :: '7 , - - , :. .__ -. 

. .  

. -  . . .  .. . . . . . . . . . . . . . . . . . .  . . . . . .  .. . 

Pipeline Materials, inc. . .  

4150 Elati 
Littleton, Colorado 80120 

A-4 and 8-5 Dam Outlet Modifications 

General Contractor: 
I 

Parker Xcavating, Inc. 
5800 Franklin Street 

. .  ... ... . .. . . . . .  . .,- ....._ ,_.__ ..* - _ .  ~ _ _ _ _  . . . . . . .  -. . .- . . -- ..-. . . . .  ... - .. .  . . . .  . .  . .  . . .  . . .  . . .  . . .  . . . .  

. .  . ;. Suite 202A .<..:, :-, ..j' . -  

Denver, Colorado. '80216... . .  
. . . . .  

The major supply companies used. for A-4.and 8-5 Dam construction work include: 
-9. .. .- . . .  

Slide Gates: 
HydroGate 
6101 Dexter Street 
Englewood, Colorado 801 10 

Waterworks Sales Company 
4295 Keamey Street 
Denver, Colorado 8021 6 

Steel Piping System 

Reinforcing Steel: 
Rio Grande Co. 
P.O. Box 17227 
Denver, Colorado 8021 7 

Drain Vaive: 
Flo-Controls, Inc. 

-4242 South Broadway 
Commerce City, Colorado 80022 

Fabricated Steel: 
Davo Steel Fabrication 
3844 S. Kalamath 
Englewood, Colorado 801 10 

..... 

.Staff Gages (Leopold & Stevens): 
Contech Construction Material 
4891 Independence Street 
Wheat Ridge, Colorado 80033 

. .  
Bedding: . Cofferdam Fill: 

.... . . .  . .  Mobile-Premix Western Aggregates 
1400 West 64th Avenue . . . . . . . . . .  .I1 728 Highway 93 . -  . . . . . . . .  

:, p.0. Box 215001 ' . . I'- . ,.;+ . ,, ' :..:, :- :.: B o u l d e r , ' ~ l o r a ~ : . 8 0 ~ : ~ . ' ~ - : - ~ '  ','I ;: . ',. . :. 
. .  

. . . .  Denver,:Colorado 8@?21--0599.,----: :'.. ; , . .,_ ' : . . :... dewier, Colorado 80221i0599 -. - . 

Stem Encasement Oil: . .  . .  . . .  Conecete:---. . .  

Suburban Reddi-Mix Company . . .  

5400 Fenton Street 
Arvada, CO 80002 
(Univis Bio 40) 

- .  . . .  
. . . . . . . . . . . .  . .  ..... 

. .  

Fleishli Oil Company 
61 70 East 49th Avenue 
Commerce City, CO 80022 
(Univis Bio 40). 

Riprap: 
Western Aggregates 
1 1728 Highway 93 
Boulder, CO 80303 

! '  

I 



Elevation Volume 
(Ft) (MG) 

Capacity 
(%I 

5750.0 
5751.0 
5752.0 

0.56 2.5% 
0.91 4.0% 
1.39 6.1% 
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APPENDIX 8 - CAPACITY CHARTS 

Spillway Crest: 5757.9' P,,,, Dam Crest: 5764.0' 1 PONDB-5 
Spillway Crest 5803.9' 
Dam Crest 5810.4' r 

Volume Capacity 
(MG) ("/I 

I I 1 5772.0 I 0.00 I 0.0% I 
5746.0 0.0% 
5747.0 

5749.0 1.4% 

5773.0 0.00 0.0% 
5774.0 0.01 0.0% 

. .  . .  

26.8% 

5793.0 7.96 34.4% 

26.8% 

5793.0 7.96 34.4% 
I 5749.0 I 12.37 I 38.5% I 
5750.0 14.04 43.7% 
5751.0 15.86 49.4% 
5751.1 16.06 50.0% 

1 '  5797.0 I 12.46 I 53.9% I 5752.0 17.83 55.5% 
5753.0 19.91 62.0% 

. .  
. .  ...... * c  . . 

. . .. 
. .. . . . . . . .  

_ .  

. .  . _  

. .  
, 



. . .  . .  . .  ‘ - /E . .  

5826.0 . 

5826.9 
5827.0 
5827.8 
5828.0 
5829.0 I 
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APPENDIX 8 - CAPACITY CHARTS (continued) 

0.45 32.1% 
0.69 49.7% 
0.72 51.6% 
0.97 69.3% 
1.03 73.7% 
1.36 97.4% 

POND A-1 
Spillway Crest Elev. 5829.1 
Dam Crest Elev. 5833.6 
Elevation Volume Capacity 

(Ft) (MG) (“w 
5822.0 I 0.00 I 0.0% 

~ 

5802.0 
5803.0 

5805.0 
6806.0 
5807.0 

5804.0 

5808.0 

. . .  

0.04 0.6% 
0.08 1.3% 

0.28 4.7% 
’ 0.45 ,. . 7.6% 

0.67 1 1.3% 

0.1 6 2.7% 

0.95 15.9% 

0.0% 
3.8% 

5825.0 l6.OYO 

- 

Drop Structure Elev. 5816.9’ 
Spillway Crest Elev. 5820.2’ 

5809 .O 1.29 21 5%- 
5810.0 1.68 28.1 Yo 
581 1 .O 2.1 3 35.5% 
581 2.0 2.63 439% 
581 2.7 3.02 - 50.4% 
581 3.0 3.19 53.2% 

5798.0 0.0% 
5799.0 
5800.0 0.1 Yo 

581 4.0 
581 4.6 

Spillway Crest Elev. 5793.0 ft. 

3.87 63.6% 
4.22 70.5% 

0.0% 
0.5% 
1.7% 

5876.0 
5877.0 
5878.0 
5879.0 

0.00 0.6% 
0.00 0.3% 
0.05 6.1%1 
0.19 22.6% 

I I 

5829.1 I 1.40 I 100.0% 

581 5.0 
581 6.0 

4.49 75.0% 
5.25 87.6% 1 5880.2 1 :Ai 1 ;::%: I 

5881 .O 
5882.0 0.86 100.0% 

581 6.9 
581 7.0 
581 8.0 
581 9.0 
5820.0 
5820.2 

I 5880.0 I 0.38 I 44.5% I 5.99 100.0% 
101.4% 6.07 

6.97 1 16.4% 
.. 

7.94 132.6% 
8.98 149.9% 
9.19 153.5% 

I 5801.0 1 0.01 I 0.2% . 1 I 5779.0 I 0.42 I 3.4% I 

. -  . . . . .  

5.7% 
8.6% 

5782.0 12.2% 
5783.0 2.04 16.5% 
5784.0 267 - - 21.6% ~ 

5786.0 

5788.1 .50.0% 
5789.0 

67.2% 

1 5791.0 9.56 77.3% 
’ 5792.0 10.91 88.2Oh 

I 

5793.0 I 12.36 I 100.0% 

........ \ . .  

. . . . . . . . .  . .  . .  

. .  
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APPENDIX 8 - CAPACITY CHARTS (continued) 
- 
PONDB-2 
Drop Structure Elev. 5868.9' 
Spillway Crest Eleu: 5873.0' 
Dam Crest Elev. 5875.5' 
Elevation Volume Capacity 

(Ft) (MG) Y o )  

3862.0 I 0.00 I 0.0% 
5863.0 
5864.0 
5865.0 
5866.0 
5'866.7 
5867.0 

0.02 1.3% 
0.17 7.6% 
0.29 19.5% 
0.54 36.4% 
0.75 50.5% 
0.84 56.6% 1 5867.6 1 iiB% 1 69.8% 1 

.* 5868.0 78.6% 
5860.9 100.0% 

5900.0 
5901.0 
5902.0 
5903.0 
5904.0 
5905.0 
5906.0 

1 5869.0 I 1.52 I 102.4% I 

0.65 7.5% 
0.71 8.1% 
0.98 11.2% 
1.07 12.2% 
1.30 14.9% 
1.44 16.5% 
1.60 - 18.3% 

5870.0 .. 

5870.7 

POND 8-4 
Spillway Crest Elev. 5835.8 

1.90 127.9% . 

2.18 147.1% 

44 

Flow Through Struc_ture 
Elevation Volume Capacity 

Dam Crest Elev. 5839.8 
Flow Through Structure 

5914.0 3-77 44.4% 
0591 4.7 4.26 50.2% 

5832.0 I 0.00 I 0.0% 
5833.0 I 0.00 I 1.8% 

5819.9 0.00 
5820.0 0.00 
5821 .O 0.05 
5822.0 0.24 

5823.3 0.57 
5823.0 0.49 

I 5834.0 I 0.03 I i 6 . 5 ~  1 I I 

0.0% 591 6.0 58.0% 
0.0% 591 7.0 64.9% 
9.5% 

42.0% 5918.0 72.5% 

100.0% 5920.0 1 7.87 1 90.0% 
84.7% 5919.0 I 7.07 I 80.9% 

5835.8 100.0% 

, . ,  . 

. .  .. . .. . -. . , 

Riser El 5849.2 
Spillway Crest Elev. 5853.0 
Dam Crest Elev. 5856.8 
Elevation Volume Capacity 

(Ft) (MG) (W 
5846.0 I 0.00 I 0.0% 

~ 

5847.0 0.02 2.3% 
0.12 . 12.4% 

-. 
5848.0 
5849.0 0.25 29.7% 

5850.0 0.40 42.2% 
5850.5 0.4.8 50.8% 
5851 .O 0.56 59.3% 

5849.2 0.28 31.4% 

5851.6 70.7% 
5852.0 70.3% 
5853.0 0.95 100.0% 

POND C - t  
Spillway/Stop Log Elev. 5823.3 ! Dam Crest Elev. 5830' 

Spillway Crest Elev. 5921 .O' 

(%) 

I 5907.0 I 1.79 I 20.5% 1 5908.0 1 iiii 1 23.0% 
5909.0 25.8% 
591 0.0 29.0% 

I I 

5921.0 I 8.74 I 100.0% 

. .. 

..... .~ . . . . .~ ,.,,;::- , . . -  , . . .  . . . - ... - . , . _,. . , . . . - . - . 
. .  
. .  . 
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APPENDIX 9 - DAM LOCATION AND ACCESS ROADS 

1 

..’ 
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UNITED STATES MENT OF ENERGY 

WATER DIVISION 1, F ER WATER DISTRI 2 
ROCKY FLATS ENVIRO TAL TECHNOL0,GY SITE 

B-5 DAM OUTLET MODIFICATIONS 
DRAWING INDEX 

DRAWING NO. 

51420-0021 
51420-0022 
5 1420-0023 
51420-0024 
51420-0025 
5 1420-0026 
51420-0027 
5 1420-0028 
51 420-0029 
51420-0030 

DRAWING TITLE 

TITLE SHEET AND DRAWING INDEX 
SITE MAP AND CONSTRUCTION ACCESS 
EXISTING B-5 POND 
B-5 DAM SITE PLAN AND DETAILS 
OUTLET WORKS PLAN AND PROFILE 
INTAKE TOWER MODIFICATION 
WATER QUALITY GATE DETAILS 
GATE OPERATOR DETAIIS 
STAFF GAGE DETAILS 
OUTLET WORKS TABUS AND CURVES 

m 
lllID 

CERIIRCATKX( 
I hereby c d i  L o t  these plans foc the c c n s h c t i i  of 
8-5 Dam hUel  Modifrotms were prepared under my direct 
supavision fa the oyna thawf 

B//r4/997 
Date 

F-kd? 
Patricia K. flood, P.E. Na 20507 

AECONSIRUCTED URDFlCA noN 
These plms represent lhe &-CONSTRUCTED conditions of lhe 
8-5 Dam Cutlet Yodifiurtiis lo  b e  best of my knowledge md 
jJdgement. based in port on information furnished by others os 
Of epdoy of F7-L .-. 

7- 39/99 
h t e  

C-1545B 

. , I .  . .. 
. . .  

' '. 

. .  
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3 NORH 

C-1545B 

Rocky Flats Environmentd Technology S i te  , 

. . .  
. .  

,. 

. .  .. 
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N Q E  
TOPOGRAPHY IS FROM MERRICK. DATED 1992. DRAMNG SERIES 39873-XXX. 
SOME CONTOURS IN M E  VlUNlM OF M E  EXISTING INLET STRUCTURE 
WERE MODIFIED TO FIT WWAL OBYRVATlONS AND M E  1984 
AS-BUILT DRAWlNGS OF M E  8-5 DAM. 
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--- /----/' DAM 85 0 y I 1  

+ + / + /- + 
A'. E XI S TI N G CON DI TI ON S 

SCALE 1"=100' 
loo 50 mFm - DRAIN RISER 

SCALE 1"=2' 

. .  

, 

PROPOSED PLAN - UPSTREAM PORTION 
- ENLARGED VIEW 

SCALE 1"=20' 

C-1545B 

PROPOSED PLAN 
SCALE 1"=100' 
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. .  .. .. 
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PROPOSED GATE OPERATOR BERM. TYPICAL 
NTS 
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I 1 
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ENLARGED VIEW - PROPOSED 

SCALE 1'55' 
PLAN AND PROFILE 
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CRAE DnAILS 
(9(En 0027) 

10.0s HO((U. I 

L l  - .  PLAN MEW 
llllIEr GALVANIZED LADDER ASSEMBLY 
EXlSnNG smr 'a -2 m WXXR TO 

-' PLAN 

BE PROTClEo 
FOR USE W 
CLlRROvT PROJECT. 
RE-us W E E  
POsgBLL 

p*LE 1-4. 
I I  

SINGLE LADDER RUNG 
OR NANHOLE STEP 

6'f fL 57860 

FOR DRAIN 
EL 5784of 

a 5781.0- - 

OoYlRs 0 12.i L=28: 
BED 14.. EuBwlENT 

COAT TOWER INKfUOR 
W/XrPEX W A l W ' f N M W  

OR EWIVALENT 

REINFORCEMENT 
SECTION C-C' 

FRONT ww 
SECTION D-R' @ c 

220 

1.5 

PROPOSED INTAKE TOWER MODIF CATIONS 

C-1545B 



WALL "F" THIMBLE 

1025. GAT W M T  

WALL "F" THIMBLE WATER QUALITY GATE SECTION 

BASE FIAT- 3/4 x 8 x 8- -&&-*- 
4- 7 0 SAFETY GRATE PLAN AT CORNER - SCALE: 3-4' 
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-. . .  PLAN VIEW 

+ 2-03 4 
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A.  t \1 1/8' 0 STEEL STW PINNED & WELDED 
. . . . . . . .  . . .  

r .  ? _ .  . .  . . . . . . . . . . . . . . . .  - . .  

a 
M 
e3 

I 

B 

I .  

2 1/2- 

. . . . .  
. . . . .  . _  

. .  . .  ., . _. . 

PLAN VIEW 
. .  

. . .  . 

END VIEW 

. .  

. SECTION B-B' 

BOLLARD - DETAIL 
SCALE 1"=2' 

1 0  1 2 -  - 
4 

L 

% 
i g ( 8 l I i ( B m R s  

VlCH FlccE STEM CLAMP - DETAILS rwmw 
SCALE 3"=1' 

GATE LIFT STRUCTURE - DETAIL 4- 2- 0 4- 
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Volume. UG ' 
0 20 40 60 80 IW 120 

Vdume. AF 

8-5 DAM STAGE. STORAGE 
AND SURFACE AREA CURVE 

. .  . . . . . .  . . . . . . .  ._ ' .  . ' . . . .  . .  . .  . . .  . . .  . .  
'.. 
. . .  

.% .- . 
. .~. , . . 

. .  
;, ' . ! . .  I 

. 
, e:' ,:":. i . . .  

. .  , .._ . 
. .  

. .  

/ WATER QUALIN OUTLET SLUICE GATE OPENING TO 

- _ -  . .  

LIMIT DRAWDOWN TO 1 FOOT PER DAY 

Discharge. cfs 

B-5 DAM WATER QUAUTY 
DISCHARGE RATING CURVE 


